Effect of botulinum C3 exoenzyme on cell growth and cytoskeleton organization in transformed human epidermal cells in culture: a possible role for rho protein in epidermal cells.
We examined the role of rho gene products (rho proteins) on cell growth and cytoskeleton organization in transformed human epidermal cells in culture (HSC-1), using recombinant botulinum C3 exoenzyme which specifically ADP-ribosylates rho proteins. Incubation of HSC-1 cell lysates with C3 exoenzyme revealed a single [32P]ADP-ribosylated protein with a molecular weight of 23,000. This protein was identified as rhoA protein by isoelectric focusing (pI 6.0). Addition of C3 exoenzyme to the culture medium of HSC-1 cells changed the shape of HSC-1 cells to a round form with beaded processes in a time- and dose-dependent manner. Moreover, C3 treatment reduced the cell growth rate; 72-h treatment with C3 exoenzyme at 1, 3, 10, 30 and 60 micrograms/ml culture medium resulted in 9.0 +/- 1.8%, 20 +/- 2.9%, 26 +/- 2.3%, 50 +/- 1.4% and 40 +/- 2.0% inhibition of the growth rate relative to controls, respectively. Under this condition, actin stress fibers were disassembled, as revealed using fluorescent-labeled phallacidin, whereas keratin intermediate filaments were not affected, visualized by immunofluorescence using anti-keratin antibody. These results suggest that rho proteins are closely related to cell growth and that these proteins regulate, at least in part, the assembly of actin stress fibers in transformed human epidermal cells.